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1. The problem in general
What can ontology do for public health?

Ontology

""How does the boot get on the table?"

]

Public health indicators
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Public health needs information

We do not speak about public health in general
but about public health information.

Data stored in public health databases often called
(health) indicators
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Why?

I-1. Why EC health indicators?

The European Commission’s Health Monitoring Programme (HMP) was
established in 1997 to take forward the enhanced public health
responsibilities of the EU in the public health field. It has as its objective
'to contribute to the establishment of a Community health
monitoring system’, in order to:

1. Measure health status, its determinants and the trends therein
throughout the Community;

2. Facilitate the planning, monitoring and evaluation of Community

Programmes and actions; and

3. Provide Member States with appropriate health information to make
comparisons and support their national health policies.

from ECHI final document
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What?

ECHLI does not provide definition
For our purpose:
A public health indicator is any data or information

which characterises health condition of 301‘

factors that influencing it.
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A public health indicator is any data or information
which characterises health condition of a population or
factor that influencing it.

What is the problem?

“3. Provide Member States with appropriate health information to

make Comp aris OT1S und support their national health

o

Need of comparability
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“You cannot compare apples with
peaches”
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What should be compared?

* Two different populations (in the same time)
* The same population in different time
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Comparison of two different populations

Are Hungarian people more healthy than Estonian?

What does it mean: Population of Hungary ?

* Hungarian citizens

* People living in Hungary

* People actually staying in Hungary

* All Hungarians?

* Sum of the population of all Hungarian counties

Homeless persons? People with unknown home address?
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Comparison of the same population in different time

Are Hungarian people more healthy in 2003 than in they
were in 19937

People in Hungary in 1993 and in 2003 are the same population?
During 10 years many of them died, many were born, all others

aged 10 years

The problem of self-identity of a population
(“Zs Mr X more healthy in 2003 than he was in 199377 — “Is he still
the same person?” - Many of his cells died, many new appeared)

12/47



We have to know, what a certain population is.
The science deals with the problem what things are, called
ontology.

The whole problem of population will come back later
again.
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E.G.

INCIDENCE: is an observation of a case of
a disease not known before.

Incidence as an indicator is the sum of such
observations in a given population and in a
given period of time.

—> CANCER INCIDENCE is the number
of observed new cancer cases

Is such a definition sufficient?
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We have to know what a cancer 1s = need for medical ontology

BUT!

We also have to know which cases had been recorded in a registry
=
need for ontology of public health data

Number of registered

cancer cases in the Number of cancer
National Cancer cases in the population

Registry
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What is “cancer incidence”?

Recommendations for coding Incidence Date

Distributed in 1995, revised in 1997

The date of the first event “(of the six listed below) to occur chronologically should be chosen as
incidence date. If an event of higher priority occurs within three months of the date initially chosen, the
date of the higher priority event should take precedence.

Order of declining priority:

1. Date of first histological or cytological confirmation of this malignancy (with the exception of histology or
cytology at autopsy). This date should be, in the following order:

a) date when the specimen was taken (biopsy)

b) date of receipt by the pathologist

c) date of the pathology report.

2. Date of admission to the hospital because of this malignancy.

3. When evaluated at an outpatient clinic only: date of first consultation at the outpatient clinic because of this
malignancy.

4. Date of diagnosis, other than 1, 2 or 3.

5. Date of death, if no information is available other than the fact that the patient has died because of a malignancy.
6. Date of death, if the malignancy is discovered at autopsy.

Whichever date is selected, the date of incidence should not be later than the date of the start of the treatment, or decision
not to treat, or date of death.

The choice of the date of incidence does not determine the coding of the item "basis of diagnosis".

The problem 1s not the ontology of time,

but the ontology of data
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Things that are observed

<> and enumerated E

Things have various properties Q

) [7
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Indicator Dimension Attribute

Observed “things” represented in the indicator tree
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What are the “things” and what are their “properties”
“substance” and “attribute” or categorisations

“things” = forms,  “properties” = colour, size
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What are the “things” and what are their “properties”
“substance” and “attribute” or categorisations

“things” = colours, “properties” = shape, size

O
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A Cylinder WhichHasColor Blue

A Blue thing WhichHasShape Cylinder

- =~
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]

A Cylinder WhichHasColor Blue

A Blue thing WhichHasShape Cylinder

“All these are called substances because they are
not predicated if a subject but ereverthing else is
predicated of them”

Aristotle
Metaphysics, Book V. 8.
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The problem of (self) identity

The continuous feeling of self identity
We are able to imagine ourselves in different roles,

but hardly can imagine ourselves not being ourselves
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The problem of (self) identity
of artefacts

/-
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The problem of (self) identity of public health indicators

Public health indicators are artefacts
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two different “substances”
having different predicates

traffic accident

N

StatlSth]ES on lethal
tra} IC outcome
accidents

<

of traffic
accident origin

space?
time ?

v

mortality
statistics
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Entities that are observed necessarily exist in space and time

Space and Time are basic dimensions

All other dimensions depend on the nature of the observed thing
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OBSERVED ENTITIES DIMENSIONS
Sex
Age (birth date)
Home address
Occupation
Person Etc.

Hospital bed

Technical parameters (wheels, fixed legs etc.)
Medical specialty.
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OBSERVED ENTITIES

DIMENSIONS

necessary attributes
cannot change
without loss of identity

Person

contingent attributes
may change
without loss of identity

N

Sex

Age (birth date)

Home address
Occupation
Etc.

AT THE TIME OF

THE OBSERVATION
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OBSERVED ENTITIES DIMENSIONS

necessary attributes
cannot change
without loss of identity

o

Technical parameters
Hospital bed (wheels, fixed legs etc.)
Medical specialty.

-

contingent attributes

may change

without loss of identity
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Identity of the observed Identity of the indicators

entities.

Ontology of the public health indicators
What belongs to the “indicator’” and what to the
dimensions?

Cancer incidence (age, sex, location,..)
Incidence (disease, age, sex, location,..)

&> {cancer}
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Identity 1.
Two indicators are ide
and all dimensio

the observed entities
the same.

Two things are identical if they are the same.
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Identity 2. To be pragmatic

Two “ indicators” are identical if they characterise the
population from the same aspect.

Number of heavy smokers >< smoked pg nicotine /person

)

neither identical, nor comparable
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Ontology of indicators vs. ontology of "things"

& PERSON_RELATED_INDICATORTYPE  [type=:STANDARD-CLASS)

C ¥
Marne Documentation Canstraints Vv C o+ -
J0M_RELATED _IMDICATORTYPE
Fole
Concrete -
Template Slots ~ M C O O+ -
MHame | Type | Cardinality | Other Facets
5| hasAge String single
i hasFamilyStatus Class single parents={FAMILYSTATLIS}
i hasHomeAddress Instance single classes={ THING}
i hasOccupation String single
5| hasSex String single
S| MAME String single

We do not have to know (everything about) what person is, but we have to know
everything about indicators which refer to persons
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What does it mean: Population of Hungary ?

* Hungarian citizens
* People living in Hungary
* People actually staying in Hungary
* All Hungarians?
* Sum of the population of all Hungarian counties
Homeless persons? People with unknown home address?

Health service

utilisation

Average salaries

Genetic conditions
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What does it mean: Population of Hungary ?
Ontological knowledge is not sufficient

People that have
People actually a job in Hungary

staying in Hungary

People that have
health insurance
People of Hungarian in Hungary
origin, wherever
they stay

Health service
utilisation

Genetic conditions Average salaries
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Time point, time period,
observation time

Things

Contmuants
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The problem of categorisations 1.

World Health Organisation HFA Health for All database

|ndicators

®1 DEMOGRAPHIC AMD SOCIO-ECOMOMIC IMDICATORS
02 MORTALITY-BASED INDICATORS

03 MORBIDITY, DISABILITY AMD HOSPITAL DISCHARGES
-04 LIFE STYLES

05 EMVIROMNMEMT

06 HEALTH CARE RESOURCES

07 HEALTH CARE UTILIEZATION AMD EXPEMDITURE
08 MATERMAL AMD CHILD HEALTH

- 19 Uruzed group

10 Urhuzed group

& 11 Temparany indicators

Disjoint categories ?
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The problem of categorisations 2.

“%" Health Data 2004

i o
% Selection of chapter

Chapter
j s

B38| Health Status
E[[h Health Care Resources
w1l Health Care Utilisation
m Expenditure on Health
IE[[F:a Health Care Financing
-} Social Protection

Variable | LInit |

Eﬂﬁ FPharmaceutical Market

m Mon-Medical Determinants of Health

Ei--[[F:; Cemographic References

e o o
% Selection of vanable

Chapter “ariable |Unit|

7 Help on the icons |
Gross domestic product
Government final consumption expenditure
Final consumption expenditure of households
Gross fiked capital formation

#-Hb Economic References

: General government total outlays
Compensation of employees

Average earnings of production waorker
Government budget outlays for total R&D

Disjoint categories ?
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The problem of categorisations 3.
“¥" Health Data 2004

File 7

e )
)

Selection of chapter

Chapter
el N e
- Health Status
-k Health Care Resources
- Health Care WHilisation
- Expenditure on Health
-k Health Care Financing
-~ Social Protection
-k Pharmaceutical Market
% Mon-Medical Determinants of Health
EI Life styles and hehaviour
E ----- Food consumption
----- Alcaohol consumption
Tobacco consumption
_ . Body weight and composition
: . Ervironment: air quality
[[F=::5 Demographic References
m Economic References

Yariahle | LLInit |
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Functional vs. ontological categorisation

Tobacco consumption IsA Non-medical determinant of health ?

Let people find their way

“All routes lead to Rome?”

or at least there 1s more than one route to Rome

What things are and how things can be found are different issues
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Functional vs. ontological categorisation
Let people find their way

Various people have various need and preferences
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Conclusions

. Lack of ontological background might lead to loss of
consistency and comparability in public health
databases

. Ontology of the “things” about data are collected,
and ontology of data (indicators) are also important

. Ontological knowledge alone is not sutficient to
create comparable public health databases

. Ways to find things and structuring things are
different issues
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